INTRODUCTION
Tuberculosis (TB) continues to be an important public health problem in Brazil despite advances in both the detection of new cases and the introduction of potent drugs. 1 Among the factors aggravating the problem are the persistence of poverty, access, disorganization and inefficiency of health services, marginal populations growth, migratory flows, population aging and the advent of the human immunodeficiency virus (HIV). 2 HIV infection is the most potent activator of TB. [3] [4] The risk of tuberculosis infection progressing to active disease in the presence of TB/HIV coinfection is 5 to 15% per year, or 50% during lifetime, while the TB mortality rate increases from 2.4% to 19.0% in relation to patients without coinfection. [5] [6] In 2010, the average prevalence of coinfection in Brazil was 23%, varying from 6.2% to 44.3% in the different regions of the country. 1, 2, [7] [8] Maranhão State is one of the priorities among those that were selected by the Health Ministry for TB controlling. 9 Epidemiology is an indispensable tool for the delivery of health care services. Through epidemiological studies, nurses can obtain important inputs for planning, administering, implementing and evaluating health care. This study aims to analyze the factors associated with TB/HIV coinfection and to determine the maximum and minimum prevalence of HIV test positivity among tuberculosis cases in Maranhão State during the 2001-2011 period.
METHODS
It is a cohort and an analytical study of tuberculosis cases reported in Maranhão State from 2001-2011 timeframe.
Tuberculosis cases reported in the State during the period mentioned were consulted through the Sistema de Informações sobre Agravos de Notificações (SINAN) [Disease Aggravation Information System]. Cases of tuberculosis with positive bacilloscopy and anti-HIV testing were included, and data from incomplete notification and change of diagnosis were excluded. Inconsistencies, incompleteness and duplicities have been eliminated.
The variables selected for the study were, as follows: TB/ HIV coinfection, sex, age, race, schooling, residence area, clinical form, mode of entry into the surveillance system, case termination, sputum smear microscopy, sputum culture and anti-HIV testing. The maximum prevalence of HIV test positivity was calculated by the ratio of the number of HIV positive tuberculosis cases to the number of tuberculosis cases that performed the anti-HIV test. The minimum prevalence was the ratio between the number of tuberculosis cases with the HIV positive test and the total number of tuberculosis cases.
Statistical analyzes were performed in the Stata program, version 11.0. In order to identify factors associated with TB/ HIV coinfection, the Poisson's regression model was used. The prevalence ratios and their respective 95% confidence intervals were estimated. The study was approved by a Research Ethics Committee under the Legal Opinion 240/11 and Protocol No. 003606/2011-60.
RESULTS AND DISCUSSION
The total number of tuberculosis cases reported between January 2001 and December 2011 was 25,715, out of which 4,553 were included in the study. With regards to those cases, 689 tested positive for HIV. The estimated maximum prevalence was 15.1% and the minimum prevalence was 2.7%. There was a decrease in the range between the maximum and minimum prevalence of coinfection over the years.
Over the study period, the maximum prevalence ranged from 52.9% to 11.8% and the minimum prevalence from 1.8% to 5.9%. Anti-HIV tests ranged from 4.3% to 65.9% (Figure 1) . It was observed that among the cases of tuberculosis that presented the negative and positive anti-HIV test the predominant characteristics were: male gender, age group from 20 to 39 years old, non-white race, schooling less than or equal to 8 years, urban, new cases, pulmonary clinical form, termination by cure and culture of sputum not performed. Negative smear microscopy (54.8%) predominated among cases with negative HIV test, while positive smear microscopy (41.4%) predominated among the cases with positive HIV test ( Table 1) . From a gross data analysis, significant associations (p ≤ 0.05) for coinfection were male gender, age groups from 20 to 39 years old and from 40 to 59 years old, schooling less than 8 years old, entry by transfer and termination by abandonment death. In the adjusted analysis, male gender, age group from 20 to 39 years old, schooling less than 8 years old and termination due to abandonment/ death remained associated with coinfection. Non-white races and pulmonary clinical forms were protective factors in both analyzes, and age greater than or equal to 60 years old was a protective factor only in the adjusted analysis ( The importance of epidemiological studies is justified by the possibility of better understanding the associations between diseases and sociodemographic variables and, thus, guiding the recognition of groups and situations of risk in order to better manage cases that fit into these categories. It is worth emphasizing the relevance of the knowledge of such associations by health professionals who, in the exercise of their profession, should be aware of these changes in order to adopt a biopsychosocial approach to health.
The results of this study revealed a prevalence of 15.1% of TB/HIV coinfection in the study population. This prevalence is below the national average of 23% registered in 2010, but above the percentages found in the States of Piauí and São Paulo. 6, 10 Although this prevalence rate is below the national average, it is relevant since it is related to the increased contagion, treatment costs, morbidity and mortality, and treatment resistance.
The decrease in the amplitude between the maximum and minimum prevalence of HIV test positivity reflects the increase in the performance of the test in the State. A study carried out in Mato Grosso do Sul State pointed out that high prevalence of HIV test positivity results from the test offered in the Tuberculosis Programs. 11 Since 2007 there was a decrease in the maximum prevalence and an increase in the minimum prevalence of HIV test positivity. Similar results were recorded 11 as a reflex of more patients tested. Although the records indicate an improvement in the supply of HIV testing, the percentage found in this study (65.9%) is below the recommended value. 4, 7 The predominance of men with coinfection confirms results from studies conducted in other cities in Brazil and the world. 4, Some authors point out that there are differences in the search for health services between men and women, and that men often neglect the self-care and also seek care later. 7, 14 The predominant age group was young adults, similar to other studies. 3, 15 In this age group, it is not uncommon to adopt a lifestyle characterized by permissive behaviors and promiscuity, resulting in greater exposure to both disorders. 5 It was verified also that the age group of 60 years old or older presented a protective association for coinfection, which can be explained by a lower frequency of the two pathologies in this age group or by the possibility of underreporting in this group. 16 The non-white race behaved as a protective factor for coinfection, contrary to findings from other studies. 8, 17 In Maranhão, according to data from the National Survey per Household Sampling, 18 which was conducted in 2012, the predominant profile of the population has brown skin, which may have contributed to the finding.
The prevalence of low schooling confirms findings from other studies, 3, 6 and reflects the fact that TB/HIV coinfection is a social problem. Low schooling may reflect unfavorable living conditions and, consequently, greater vulnerability. 5 The pulmonary clinical form was more frequent, in agreement with other studies. 8, 19 TB is a predominantly pulmonary disease, 20 which may explain the fact that it has behaved as a protective factor in the study.
Regarding the termination issue, a cure rate was found higher than the findings of another study. 8 Nonetheless, a significant association between coinfection and termination due to abandonment or death was detected. Neglecting the TB and HIV treatment is a multifactorial issue. Among the main causes are the occurrence of adverse effects, problems with therapeutic regimens, forgetfulness of doses, lack of motivation, anxiety about adverse effects and quantity of drugs. 21 The percentage of 16% of deaths found in the study serves as an alert, because it can be related to possible failures in care or to the detection of cases of coinfection.
The main limitations of this study were the lack of information and the occurrence of inconsistencies in the data. Nevertheless, such limitations did not compromise achievement of objectives. Despite the efforts of the Epidemiological Surveillance from the municipalities, it is known that the notification of the diseases is not yet satisfactorily performed.
CONCLUSION
It is concluded that the high prevalence of positive anti-HIV tests among tuberculosis patients in Maranhão State is related to low schooling, treatment abandonment and also death. This study may support action planning in order to control the two pathologies by understanding the multiplicity of associated factors.
